Promotion of neurite outgrowth by fibroblast growth factor receptor 1 overexpression and lysosomal inhibition of receptor degradation in pheochromocytoma cells and adult sensory neurons.
Basic fibroblast growth factor (FGF-2) is up-regulated in response to a nerve lesion and promotes axonal regeneration by activation of the tyrosine kinase receptor fibroblast growth factor receptor 1 (FGFR1). To determine the effects of elevated FGFR1 levels on neurite outgrowth, overexpression was combined with lysosomal inhibition of receptor degradation. In pheochromocytoma (PC12) cells, FGFR1 overexpression resulted in flattened morphology, increased neurite outgrowth and activation of extracellular signal-regulated kinase (ERK) and AKT. Degradation of FGFR1 was inhibited by the lysosomal inhibitor leupeptin and by the proteasomal inhibitor lactacystin. In rat primary adult neurons, FGFR1 overexpression enhanced FGF-2-induced axon growth which was further increased by co-treatment with leupeptin. Lysosomal inhibition of receptor degradation concomitant with ligand stimulation of neurons overexpressing FGFR1 provides new insight in tyrosine kinase receptor-mediated promotion of axon regeneration and demonstrates that adult sensory neurons express sub-optimal levels of tyrosine kinase receptors for neurotrophic factors.